In this paper, we estimate the impacts of local-government-sponsored pronatal policies on fertility by exploiting information on the geographical variation in policies across municipalities in Japan. We develop an empirical model that accommodates both the location and fertility choices of households to take into account their self-selected migration across municipalities. We estimate the structural parameters using cross-sectional microdata on Japanese households in metropolitan areas. The results suggest that self-selection may generate substantial upward bias in the estimated impacts of pronatal policies on fertility. We also find that, after controlling for self-selection bias, some types of noncash benefit pronatal policies significantly increase the probability of births occurring in metropolitan households, although the magnitudes differ significantly by revenue and birth parity.
Introduction
It is widely recognized that fertility rates in many OECD countries have been declining for decades. Figure 1 shows changes in total fertility rates over time for several OECD countries. From 1970 to the mid-1980s, every country experienced a decline in its fertility rate. In some countries, such as France and the United States, the fertility rate "rebounded" to the replacement rate (2.08). However, other countries such as Korea and Japan experienced a steady decline. In 2010, Korea and Japan had the lowest fertility rates among these countries.
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With fertility rates below replacement rates, OECD (2007) acknowledged that policies that make it easier-or less costly-to have children have become more important. In particular, given the experiences of rebounding to the replacement rate in the United States and Denmark from the mid-1980s and in France from the mid-1990s, they claim that these "successes" reflect the implementation of pronatal policies and arrangements that have made children more "affordable".
There is a large body of empirical research on the effects of pronatal policies on fertility in developed countries. As summarized by Gauthier (2007) , most recent studies based on microdata focus on the impacts on fertility of either (i) cash benefit policies (e.g., family and child allowances, tax reduction, and tax credits) or (ii) noncash benefit policies (e.g., subsidized services for children and families, childcare provision, and maternity and parental leave). Generally, studies of cash benefit pronatal policies conclude that these policies have positive impacts on fertility, although the significance and magnitudes of the impacts vary greatly across household types and regions (e.g., to name a few, Milligan, 2005; Cohen, Dehejia and Romanov, 2007; Laroque and Salanié, 2008; Azmat and Gonzalez, 2010; Gonzalez, 2011; Brewer, Ratcliffe and Smith, 2011) . Conclusions about the effects of noncash benefit pronatal policies are mixed (e.g., see Blau and Robins 1989 , Del Boca 2002 , and Andersson, Duvander and Hank 2004 for the effect of childcare; Ronsen 2004 and Lalive and Zweimuller 2009 for the effect of parental leave). Although these studies are well executed, they tend to be restricted to particular types of pronatal policies and tend to ignore others that are equally important. Because the magnitudes of some policy effects are not directly comparable with those of others across studies-policies are implemented at different times and places-it is not clear which pronatal policies are the most effective.
This paper contributes to the literature by quantifying rigorously the effects of pronatal policies on fertility. Our study differs from previous studies in that we estimate the impacts of various pronatal policies, including both cash benefit and noncash benefit policies, at the same time. We compare the "effectiveness" of different policies, and thus identify which policies have more impact on the fertility levels of which groups of households. In other words, unlike authors of previous empirical work, we evaluate the "price tags" of pronatal policies.
Our identification strategy is based on the geographic variation of policies across regions. In particular, we exploit information on the variation in pronatal policies across municipalities in Japan. Indeed, Japan can be considered a suitable empirical testing ground, not only because of Japan's interest in the fertility issue, which derives from its low fertility rate, but also because of the large variation in policies across municipalities. In Japan, each local government is allowed to supplement nationally implemented pronatal policies using its own local budget. This policy implementation by local government generates substantial variation across municipalities, even in geographically small areas. This variation can be used to identify the effects on fertility of locally supported pronatal policies.
Another, and equally important, contribution of this paper is that we explicitly control for the self-selected migration decisions of households when evaluating the impacts of policies. As expected, if households consider the childbearing environment when deciding where to live, household residential locations are not exogenous to their fertility decisions. Thus, ignoring such self-selection will bias the estimated effects of pronatal policies on fertility. As does our study, previous studies exploit regional variations in pronatal policies (e.g., Del Boca, 2002; Andersson, Duvander and Hank, 2004; Milligan, 2005) . However, none take into account the potentially endogenous migration decisions of households. For example, Milligan (2005) estimates the impacts of policy on fertility based on quasi-experimental data generated by the introduction of a cash benefit program in Quebec in the 1990s. He compares fertility levels in similar households in Quebec and those in other regions of Canada during the policy implementation period. Although selection into the program can be assumed to be exogenous within the state of Quebec, the selection across states may be endogenous because of residents' self-selected location decisions. Thus, if households selected themselves into (and out of) Quebec in the 1990s, the estimated impacts of the cash benefit program for the self-selected households might differ from those for randomly selected households.
In this paper, we develop an empirical model that accommodates households' migration and fertility decisions in order to control for self-selected migration. The model is analogous to a multimarket model of mobility and earnings Roy (1951) . Unlike the original Roy model, we allow households to choose their residential municipalities, and to determine whether to have children. Following recent studies of residential location choice (e.g., Bayer, MacMillan and Rueben, 2005; Ferreira, 2010) , we use a conditional logit model, which is analogous to the standard empirical model of product differentiation, to describe a household's choice of residential municipality. Then, we propose a "fertility regression" that relates a household's childbearing decision to various fertility-related factors, including household characteristics, as well as municipality attributes and pronatal policies. We address the issue of self-selection bias by using a variant methodology proposed by Dahl (2002) . Following Dahl, we estimate the fertility regression with a correction term for self-selected migration, which is a function of the propensity for a household to choose its residential municipality.
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Our main data source is Japan's 2004 Family Income and Expenditure Survey (JFIES), conducted by the Statistics Bureau of the Ministry of Internal Affairs and Communications (MIAC). The JFIES is a nationally representative household survey of Japan that provides information on a variety of household characteristics such as family structure, household income, and place of current residence. We match data for households living in metropolitan areas with data on the municipalities in which households are resident. For information on municipality-sponsored pronatal policies, we use a survey report conducted by the Cabinet Office of Japan in 2004. Of the policies discussed in the survey, we focus on those that are directly related to fertility decisions: (1 We estimate the impact of these local-government-sponsored pronatal fertility policies for metropolitan households in Japan.
The main results of this paper are as follows. First, there is evidence that households select themselves into and out of municipalities based on pronatal policies. Our estimation results suggest that such self-selection may substantially bias upward the estimated fertility impacts of pronatal policies. Second, after controlling for self-selection, it is found that Community-based Support policies significantly increase the probability of additional children in metropolitan households with at least one child, in which the husband's annual income is below three million yen. Moreover, for metropolitan households in which the husband's annual income exceeds four million yen, there is evidence that Health Checkup Services policies have a significantly positive impact on the probability of having a first child. Although the impacts of these noncash benefit policies are significantly positive, the magnitudes are small. Our estimation results suggest that a 10 percent increase in Community-based Support policy expenditure results in a 0.1 to 0.3 percent increase in the probability of having a first child. A 10 percent increase in Health Checkup Services policy expenditure raises the probability of having an additional (to the first) child by between 0.5 and 0.9 percent.
The remainder of the paper is organized as follows. In Section 2, we explain childrearing support policies in Japan. In Section 3, we develop the econometric model and describe the estimation procedure. In Section 4, we explain the data used for estimation. In Section 5, we report the estimation results. Section 6 concludes the paper.
Recent Childrearing Support Policies in Japan
In response to a steady decline in Japan's fertility rate, the Japanese government has taken various policy measures to promote fertility. One of the main policies is a cash benefit-a child allowance granted universally according to the number of dependent children in a family. This started in 1971 and was subsequently expanded in incremental steps, with measures designed to widen eligibility being introduced in the 1990s. As of September 2004-the month in which our data were collected-the first and second children received 5,000 yen per month, and the third and subsequent children received 10,000 yen per month, until they reached nine years of age. Furthermore, the government implemented various noncash benefit policies in the mid-1990s to establish an environment in which women could give birth without anxiety. Under two five-year childrearing support policy plans, the so-called "Angel Plan" (for 1995 to 1999), and the "New Angel Plan" (for 2000 to 2004) , the government implemented several measures, including the enhancement of childcare leave benefits, improvements to the quality and quantity of day care services, and the provision of more facilities for the care of infants and children.
Local government has also taken responsibility for implementing childrearing support measures, in coordination with the central government ministries and agencies concerned. Indeed, municipalities have introduced central-governmentsponsored pronatal policies as central-local government joint projects, with subsidies (disbursements) being allocated from the central government. In the process, each municipality has some discretion in augmenting projects by using its own budget to meet residents' needs and demands. The leeway accorded local governments has created regional disparities in childrearing support services across municipalities. This disparity is used to identify the impacts of policy on fertility.
The Local Government Childrearing Support Policies Survey, conducted by the Cabinet Office in 2004, summarizes local-government-sponsored pronatal policies. They can be categorized into five policy areas.
Child Allowance and Childbirth Allowance: Some municipalities offer a child allowance and/or childbirth allowance, in addition to the nationally implemented child allowance. The child allowance is paid for a given period of time until the child reaches a certain age, whereas the childbirth allowance is paid only at birth. According to the Cabinet Office Survey, hardly any municipalities (3.5 percent) adopted the local-government-sponsored child allowance, whereas about a quarter of municipalities (25.5 percent) adopted the childbirth allowance. The Cabinet Office Survey reports substantial cross-municipality variation in the payment amounts and eligibility conditions of the child and childbirth allowances.
Medical Subsidy for Infants and Children:
In Japan, basic medical treatment expenses are covered by public insurance. Under the scheme, patients generally pay 30 percent of all medical costs. The Cabinet Office Survey reports that almost all (97.5 percent) municipalities offered additional financial support to low-income households for medical expenses related to infants and children, and for illness not covered by public insurance. Usually, to receive the medical subsidy, households must meet income limit requirements and children must be below a certain age. The income and age limit requirements vary greatly across municipalities, as reported in the Cabinet Office Survey.
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Health Checkup Services for Pregnant Women, Infants, and Children: Under the Japanese insurance system, health checkups for pregnant women, infants, and children are outside the scope of publicly insured medical treatments. Hence, according to the Cabinet Office Survey, most municipalities (57.9 percent) subsidized health checkup expenses in an effort to raise fertility. The subsidy allows many households to undergo medical examinations for pregnant women, infants, and children a dozen times for free. Although the costs of free checkups are borne by the municipalities, the frequency and availability of these free services are set independently by each municipality.
Daycare Services Expenses:
In Japan, municipal governments are responsible for admitting to day care centers children whose parents cannot care for them when they are at work. Because municipalities operate public day care centers directly and often subsidize private day care centers in their administrative regions, expenditure on day care services is considered a noncash benefit to households with children. The Cabinet Office Survey reveals that, on average, the number of day care centers, including both public and private ones, is 6.8 per municipality, and the per-facility number of children is 89.8 for public day care centers and 102.0 for private day care centers. Generally, municipal day care centers are cheaper than private ones, but the former have relatively limited capacity. Wide variations in childcare fees across municipalities reflect corresponding differences in expenditure levels.
Community-based Childrearing Support:
Municipalities have promoted community-based activities in order to enhance comprehensive childrearing support measures. The Cabinet Office Survey reports that 60.4 percent of municipalities used their local budgets to construct and/or operate special purpose facilities, termed Local Community Centers for Childrearing Support (Chīki Kosodate Shien Sentā, in Japanese), which offer space and opportunities for parents with infants and children to communicate with each other, and to provide counseling courses and lectures by professionals and experts about childrearing and home education. As of 2004, there were, on average, two such local community centers per municipality (primarily in urban areas), with substantial variation across municipalities.
Baseline Model
Suppose that there are I households and J municipalities. We assume that the fertility function of household i living in municipality j is given by the following equation:
where y ij is the fertility outcome; i.e., whether household i living in municipality j has children or not. We use x i , s j , and t j to denote household and 6 municipality characteristics; x i is a vector of attributes of household i, and s j and t j are vectors of amenity attributes and pronatal policies of municipality j, respectively. Given the structural parameters of the fertility equation, β x , β s , and β i t , we focus on the effects of pronatal policies on the fertility outcome, namely β i t , which is assumed to be heterogeneous across households:
where k indexes household characteristics. The parameter β kt measures the impact of pronatal policy t j on household i with characteristic x ki . 1 We let ω ij be an i.i.d. idiosyncratic random shock to the fertility outcome.
We consider a horizontal sorting model in which each household's residential location is chosen to maximize utility. Following recent studies of households' residential location decisions (e.g., Bayer, MacMillan and Rueben, 2005; Ferreira, 2010), we use a specification analogous to the standard differentiated product demand model proposed by Berry, Levinsohn and Pakes (1995) . We assume that each household chooses its residential municipality by taking childrearing into consideration. In this setup, we consider each municipality as a bundle of characteristics that provides utility to the households there. Thus, residential locations are chosen from among municipalities. Let V ij be the utility derived by household i from living in municipality j. Then we assume:
where r j is the residential land price, ξ j denotes the unobserved local amenity attributes of municipality j that are common to all households in that municipality, and ε ij is an i.i.d. idiosyncratic taste shock. In this specification, the residential land price, r j , serves as an exclusion restriction. We assume that it affects a household's decision about which municipality to live in, but does not directly affect its fertility decision (i.e., whether to have children).
Because the municipality-specific attributes, s j and t j , affect the location utility both directly and indirectly through childbearing y ij , we have the following reduced-form indirect utility function:
The above expression incorporates the following reparameterization:
Note that the householdspecific characteristics, x i , which drop out of the equation because they do not vary across municipalities, do not affect municipality choice.
Because each household chooses the municipality that maximizes its indirect utility, household i chooses to live in municipality j if and only if V ij = max(V i1 , · · · , V iJ ). We assume that the random shock, υ ij , in Eq.(3), follows an i.i.d.-type one extreme value distribution. Let p ij be the propensity of household i to live in municipality j; i.e., p ij = Prob(d ij = 1|x i , s j , t j , r j , ξ j ). This generates the following conditional logit probability:
The household's fertility outcome is affected by its self-selected municipality choice. Indeed, a household's fertility outcome is not observed for all municipalities but only for the municipality in which the household chooses to live. Let d ij be an index that is unity if household i lives in municipality j, and zero otherwise. Then, we have the following fertility equation for the observed y ij :
where E(ω ij |•) represents the selection bias for household i, and η ij is an i.i.d. error term with zero mean conditional on the observable household-specific and municipality-specific characteristics. Because of horizontal sorting behavior by households, the selection bias term, E(ω ij |•), is not equal to zero, in general.
As noted by Dahl (2002) , this term is a function of household probabilities of residential choice across municipalities. Hence, we can rewrite Eq. (5) as follows:
For estimation, we approximate the conditional expectation term, E(ω ij |p i1 , · · · , p iJ ), by using a flexible polynomial function of estimated location choice propensities,
Data
Our main data source is the 2004 JFIES, conducted by the Statistics Bureau of the MIAC. The JFIES provides information on a variety of household characteristics for about 9,000 randomly selected households in Japan, except institutional households and one-person student households.
To sharpen the focus of the paper, we limit our sample to metropolitan households with a husband and wife located in one of Japan's four major metropolitan areas of Tokyo, Osaka, Nagoya, and Fukuoka.
2 In addition, given that we are analyzing households' fertility decisions, we restrict our sample to include only households with a wife of childbearing age, i.e., between 16 and 50. Further, we include only households of more than three years' residence. In doing so, we assume that only the childbearing decisions of such "long-term" residential households are amenable to influence by the pronatal policies of the municipalities in which they currently reside.
We define the fertility outcome according to whether the household gave birth to at least one child between September 2001 and September 2004. Because of the cross-sectional nature of the JFIES, we can use its survey information on household configuration to determine the fertility outcome for each household. Information on other household characteristics relates to September 2004, when the interviews were conducted.
The data on household characteristics obtained from the JFIES are complemented by information on the characteristics of municipalities.
3 Information on these municipality characteristics-including the price of residential land, the crime rate, the unemployment rate, the rented housing proportion, the fiscal soundness index, the number of medical doctors per person, the number of college graduates per person, and the number of supermarket stores per person-is obtained from various sources. (Detailed descriptions and data sources are in the Appendix.)
Information on pronatal policies is taken from the Local Government Childrearing Support Policies Survey, conducted by the Cabinet Office of Japan in 2004. In this survey, municipality representatives were asked a battery of questions about their pronatal policies. For the selected municipalities in the four major metropolitan areas, response rates were as high as 73 percent. 4 We focus on five major pronatal policies: (1) Child Allowance and Child Birth Allowance; (2) Medical Subsidy for Infants and Children; (3) Health Checkup Services for Pregnant Women, Infants, and Children; (4) Daycare Services Expenses; and (5) Community-based Childbearing Support. These policy variables are measured by expenditure amounts (in 10,000 yen) per child aged up to 15. We consider only the expenditures financed by municipalities' own funds; those transferred from the central government are excluded. Table 1 reports the descriptive statistics of the selected variables for the selected sample. The top panel (Panel A) displays statistics on householdspecific characteristics, and the bottom panels (Panels B and C) report the information on municipalities' pronatal policies used for estimation. Sampled units differ between panels: Panel A reports information on 5, 697 households, and Panels B and C report information on 277 municipalities; these figures imply an average of 20 sampled households per municipality. Municipalities differ greatly in terms of spending on pronatal policies. In descending order, the major items of expenditure are on Daycare, Medical Subsidy, and Health Checkups. The largest correlation coefficient (0.43) is the one between Child Allowance and Medical Subsidy. Generally, municipalities' pronatal policies are not highly correlated with each other.
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Spending on pronatal policies varies greatly across municipalities. Figure 2 plots quartile variations of per-child pronatal policy expenditures for municipalities in the Tokyo Metropolitan Area.
5 The figure reveals substantial variations in pronatal policy expenditures-even among proximate municipalitiesbut suggests no systematic geographical patterns across municipalities.
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Empirical Results
We estimate the model in two stages. In the first stage, we estimate the model of household location choice, and in the second stage, we estimate the model of household fertility decisions.
Municipality choice
We estimate the structural model of the household's location choice as outlined in Section 3. Given the conditional logit model specification, the probability of household i choosing location j is given by Eq.(4). We construct the likelihood function based on the choice probability and maximize the likelihood with respect to the structural parameters.
The location choice probability model includes the residential land price, r j , and a vector of local amenities, s j , and pronatal policies, t j , as independent variables. We assume that these characteristics are exogenous from the individual household's perspective, after taking into account preferences over unobserved location factors, ξ j . Given that γ i t represents the household-specific pronatal policy effect on residential location choices, we interact the variable t j with two household characteristics, x i -husband annual income and a dummy variable for whether the household already has children-as indicated by Eq.(2). This specification allows household tastes for different municipalities to vary with household characteristics, and produces flexible substitution patterns across municipalities for each household.
There are potential endogeneity issues in the location choice model. Given that land prices tend to be higher for municipalities with valuable unobserved local amenities, the residential land price, r j , may be correlated with the unobserved municipality-specific attributes, ξ j . To deal with this endogeneity issue, following recent empirical studies of consumer demand (e.g., Petrin and Train, 2010; Ferreira, 2010) , we use a control function approach. The idea is to use that part of the residential land price, r j , that is independent of indirect location utility to proxy the unobserved municipality-specific attributes, ξ j . Let z j denote instrumental variables (IVs) that directly affect land prices, r j , but are uncorrelated with the location utilities for households living in municipality j. Hence, we have the following "hedonic" equation:
Note that the unobserved ν j makes ξ j and r j correlated with each other. In the control function approach, a flexible function for ν j is used to approximate the unobserved municipality-specific attributes, ξ j , included in the location choice probability model. For estimation, we run the hedonic regression, Eq. (7), and obtain the residuals,ν j , for each municipality j. With µ(•) being a flexible function of the residual, we estimate the following conditional logit model:
The household's estimated location choice propensities, {p i1 , · · · ,p iJ }, are, in turn, used to construct the flexible polynomial function of E(ω ij |p i1 , · · · , p iJ ) in the fertility regression, Eq.(6). We instrument the endogenous residential land price of a specific municipality by using the average pronatal policies of neighboring municipalities. Let n(j) be the set of municipalities neighboring municipality j. We use the average pronatal policies of these neighboring municipalities as instruments for the residential land price:
Using these IVs is reasonable because of the way the housing market works: housing demand in municipality j is affected by housing demand in neighboring municipalities, n(j). Thus, the residential price, r j , is affected by policies pursued in neighboring municipalities. On the other hand, because a household in municipality j benefits only from that municipality's policy, the household's location utility is unaffected by the pronatal policies of neighboring municipalities. This implies that the average policies of neighboring municipalities, z j , are correlated with the residential land price, r j , but are uncorrelated with the preference shock, η ij , of household i living in municipality j.
Another issue in estimating the location choice model, given by Eq. (8), involves the specification of the household's choice set. We assume that each household compares the utility levels derived from living in different municipalities, and chooses to live in the one that yields the highest residential utility. For estimation, we assume that the set of possible alternatives comprises proximate municipalities. To be specific, we consider municipalities within a 30 km radius of the current resident municipality. Table 2 reports the estimation results from the household location choice regression. Column 1 reports the estimated coefficients from the model that does not include the hedonic residual. In this specification, the land price is assumed to be exogenous. Column 2 reports the estimated coefficients of the model that controls for potential endogeneity of the land price by including a polynomial function of the hedonic residuals. In both specifications, we approximate the function µ(•) by using a third-order polynomial of the hedonic residuals. As shown, the coefficients of the hedonic residuals used to control for the endogeneity of land prices are statistically significant. To test for the endogeneity of the land price, we perform a Hausman-type test based on the difference between the estimates in columns 1 and 2. We find that the null hypothesis of an exogenous land price is rejected at the one percent significance level.
7 Thus, in what follows, we assume that the land price is endogenous, and predict the propensity to control for self-selected migration using the estimation results given in column 2.
Insert Table 2
Overall, the estimated parameters have reasonable signs. Columns 1 and 2 show the robust finding that households tend to select themselves into municipalities with lower crime rates, lower unemployment, and higher rented housing proportions. Focusing on the municipality-sponsored pronatal policies that may drive households' location decisions, we find that households are more likely to move into municipalities in which Community-based Support policy is more prevalent. The estimated parameter on the interaction term between pronatal policy and household characteristics indicates that location preferences depend on whether households already have children: households with children are significantly more likely to locate in municipalities in which Health Checkup Services policy is more prevalent than are those without children. This suggests that household migration decisions across municipalities lead to different estimated effects on fertility than those that would be observed if household residential municipalities were randomly assigned. In what follows, we analyze the effects of pronatal policies on households' fertility decisions more closely after controlling for their self-selected migration decisions.
Fertility choice
Having estimated the household's location choice model in the first stage, we estimate the fertility decision model in the second stage. As discussed earlier, the model of the household's fertility decision is given by Eq.(6). The dependent variable, y ij , is a dummy variable indicating whether at least one child was born between 2001 and 2004 in household i in municipality j. The regression model includes household characteristics, x i , as regressors; i.e., the wife's age, the husband's age, the husband's annual income, a dummy for preexisting children, and a dummy for whether the wife works. Also included are the municipalityspecific attributes, s j and t j , which are also included in the location choice 7 The Hausman test of exogeneity is based on comparing an efficient consistent estimator with an inefficient consistent estimator. In our scenario, under the null hypothesis that the land price is exogenous, the estimators used in columns 1 and 2 are both consistent, but the former is more efficient than the latter. The Hausman test statistic is 8.08. Given that the asymptotic distribution of the test statistic is χ 2 with one degree of freedom under the null hypothesis, the p-value is 0.004. model. In this specification, the parameter of interest is the effect of pronatal policy on fertility, β i t . This parameter is allowed to vary with two household characteristics: the husband's annual income and the dummy for preexisting children.
In the fertility regression, we approximate the self-selection correction term by using a function of household predicted propensities for residential locations. Following Dahl (2002), we make the simplifying assumption that the correction term can be suitably approximated by the household's first-best location choice propensity; i.e., the propensity that the household chooses the municipality in which it currently resides.
8 Thus, we consider the following single-index correction term:
wherep ij is the predicted propensity that household i chooses municipality j (in which it currently resides), which is obtained from the first-stage estimation, and λ(•) is a flexible function of the location propensity. There is one remaining estimation issue. The dummy variable indicating whether the wife works is potentially endogenous in the fertility regression. Not only is the wife's decision to have children affected by whether she works, her decision to work is also affected by whether she has children. This would bias the estimates by causing the wife's labor force participation dummy to be correlated with the error term in the fertility regression.
To deal with this endogeneity issue, we use IV estimation. Our choice of instruments exploits the "discontinuity" in household taxation that arises in Japan because spousal deductions are subject to a threshold. In Japan, if a spouse (usually the wife) has gross annual earnings of less than 1.03 million yen (in 2004), the primary earner (usually the husband) is entitled to the spousal tax deduction. As is widely argued in the literature (see, e.g., Akabayashi, 2006), the tax deduction provides a working wife with a strong incentive to keep her income below the spousal deduction eligibility threshold. At the same time, because the spousal deduction reduces the primary earner's taxable income, households in which the husband's income is relatively high can claim a larger deduction when the wife' gross income is below the threshold. Figure 3 illustrates the difference in annual tax deductions between a household in which the wife earns less than the spousal deduction eligibility threshold and one in which the wife earns more than the threshold, as a function of the husband's gross annual income, denoted by s. The figure shows that the former household can claim a bigger tax deduction than the latter household, and the difference in the deductible tax amount increases drastically (almost "discontinuously") at points where the husband's marginal tax rates change; i.e., around annual incomes of s = 4.83 and s = 11.31 million yen. Because the reward for not working is greater for a wife with a higher-income husband facing a higher marginal tax rate, a wife whose husband earns just above the marginal tax threshold has less of an incentive to work than does a wife whose husband earns just below the marginal tax threshold, all else equal.
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This suggests using dummy variables indicating whether the husband's annual income is above the marginal tax threshold as IVs for the wife's labor force participation. Specifically, we consider the following cut-off dummy variable IVs: 1(s i > 4.83) and 1(s i > 11.31),
where s i is the husband's annual income for household i. These cut-off dummy variables are expected to be negatively correlated with the likelihood of the wife working. Because the alignment of the husband's annual income relative to the cut-off values is unrelated to childbearing decisions, these cut-off dummies are uncorrelated with the unobserved factors that affect household fertility decisions. We follow Das, Newey and Vella (2003), who proposed a control function regression approach that takes into account both self-selection and endogenous regressors. Like the usual IV estimation method, it involves a two-stage regression procedure. In the first stage, given the cut-off dummy IVs, 1(s i > 4.83) and 1(s i > 11.31), we run a "wife's labor force participation regression", with the dependent variable being the wife's working dummy. Then, in the second stage, we run the control-function-augmented fertility regression. In this stage, we include the following "double-index" control function:
The function λ is a flexible function of the predicted propensity of a household to choose a given municipality,p ij , and the residual from the wife's labor force participation regression,ζ ij . Although there are nonparametric techniques for estimating the unknown control function λ, we use a polynomial approximation. We approximate the function λ(p ij ,ζ ij ) by using a higher-order polynomial in the propensity,p ij , the residual,ζ ij , and a cross-product term of the polynomials ofp ij andζ ij . To determine the orders of the polynomials, we follow Das, Newey and Vella (2003) by using the cross-validation (CV) procedure.
9 Table 3 reports the estimation results for the wife's labor force participation regression, which is used to obtain the residual,ζ ij , for the control function. Given that the regression is a reduced-form equation, we control for all the individual and municipality characteristics that are assumed to be exogenous in the municipality choice and fertility choice regressions. We also include a quadratic term in s i to accommodate potential nonlinearity between a wife's working incentive and her husband's annual income.
10 The estimated effects of the household and municipality characteristics seem reasonable. One of the cut-off dummy IVs, 1(s i > 11.31), has the expected sign and is statistically significant.
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Given the estimated propensity score and the residual from the wife's labor force participation regression, we include the control function in the fertility regression. The estimation results are reported in Table 4 .
11 The first two columns report the benchmark results without self-selection controls. Column 1 reports the OLS estimates and column 2 shows the IV estimates, which take account of the endogeneity of the wife's labor force participation.
12 The last two columns show the estimation results with self-selection controls. In these specifications, because the "double-indexed" control function, λ(p ij ,ζ ij ), is included, both the self-selected migration of households and the endogeneity of working wives are dealt with.
13 Column 3 reports the estimation results for the specification that minimized the CV criteria: the specification comprises cubic terms for both propensity,p ij , and the residual,ζ ij , and an interaction term of a linear propensity and residual. Column 4 reports the estimation results for the "undersmooth" specification of the minimized CV model. Because nonparametric theory requires one to "undersmooth" the model by including sufficiently higher-order polynomial terms in the control function, we use the model reported in column 4 as our preferred specification for the self-selectioncorrected fertility regression model.
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It is clear from columns 3 and 4 that some of the coefficients in the control function are statistically significant from zero. The null hypothesis that all the coefficients of the control function are jointly insignificant is rejected at below the one percent significance level by a Wald test.
14 These results confirm that households' self-selection plays an important role in their fertility decisions.
In relation to the impacts of municipality-sponsored pronatal policies on fertility, not all estimated coefficients are statistically significant, even after 11 Following previous studies, we trim 2.5 percent of the data based on the values of the propensity,p ij , and the residual,ζ ij , from each tail.
12 The IV estimator is often termed a control function estimator because the inclusion of the residual controls for the endogeneity of the regressor. It is shown by (see, e.g., Wooldridge, 2010) that the estimate is numerically identical to an ordinary two-stage least-squares estimate.
13 Given that we include the predicted component rather than the actual component, the naive standard errors must be corrected to take account of sampling errors. We therefore use a bootstrap procedure with 3, 000 replications to correct for the extra sampling variability arising from imputing the predicted values ofp ij andζ ij . The statistical significance of the estimates is based on bootstrap t confidence intervals.
14 The Wald test statistics are 98.65 and 109.67 for the specifications reported in columns 3 and 4, respectively, which are asymptotically distributed as χ 2 with 9 and 11 degrees of freedom, respectively.
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controlling for self-selected migration. Moreover, policy impacts are quite heterogeneous across subgroups of households. The estimated coefficients of the interaction terms between pronatal policy and household characteristics show that Community-based Support and Health Checkup Services affect the probability of childbirth for different types of households differently. In particular, Community-based Support policy has a greater positive impact on fertility, regardless of birth parity, in households with low-income husbands than it does in households with high-income husbands. By contrast, Health Checkup Services policy is relatively more effective at increasing the probability of first births for households without preexisting children than it is at raising the probability of households with a preexisting child having more children.
To get a sense of the impacts of fertility policies, we compute the marginal effects for various subgroups of households that are categorized based on the husband's annual income and whether they already had any children. Table 5 shows the results. Figures represent percentage changes in the estimated probability of childbirth induced by 10 percent increases in pronatal policy expenditure. The specification used is the undersmoothed self-selection control model presented in column 4 of Table 4 . As shown, the policy impacts exhibit complex patterns, with magnitudes depending on husband income and birth parity. The figures reveal that Community-based Support policy has significantly positive effects on the probabilities of having second or later children for metropolitan households with husbands whose annual income is below three million yen. We find that Health Checkup Services policy has a significantly positive impact on the probability of having a first child for metropolitan households in which husbands' annual earnings exceed four million yen. Interestingly, no other pronatal policy has a significant impact on fertility. We also find that, although Communitybased Support and Health Checkup Services policies have significantly positive impacts on fertility, the magnitudes are small. Our estimates suggest that a 10 percent increase in Community-based Support policy results in an increase in the probability of having a first child of between 0.1 and 0.3 percent. Similarly, a 10 percent increase in Health Checkup Services policy raises the probability of having additional children by between 0.5 and 0.9 percent.
Insert Table 5
It is important to quantify the size of the bias in the estimated effects of policy on fertility when households' self-selected migrations are not considered. For clarity, Figure 4 provides a graphical representation of the marginal effects of policies on fertility and compares them across the OLS, IV, and the undersmoothed self-selection control models, which correspond to the estimation results reported in columns 1, 2, and 4 of Table 4, respectively. The top figure shows the marginal effects of Community-based Support policy on the probability of a household having a first child, whereas the bottom figure shows the marginal effects of Health Checkup Services policy on the probability of households having additional (to the first) children. The marginal effects are evaluated for household groups with different levels of husband income.
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The figure reveals that policy impacts exhibit different patterns, depending on which model is used for estimation. Overall, with few exceptions, the OLS and IV models, which do not correct for self-selection, overestimate the marginal effects in comparison to the model that does make this correction. In principle, the self-selection biases could go in either direction. A possible explanation for the upward bias in our estimates is that there is a correlation between pronatal policies and researcher-unobserved preferences in the fertility regression's error term for self-selected households. This may arise because households with a strong desire to have children are more likely to self-select into municipalities that offer generous pronatal policies. Thus, we conclude that households' selfselection decisions across municipalities play an important role in estimating the effects of pronatal policies. Ignoring self-selection in migration decisions can induce substantial bias in the estimated effects of policy on fertility.
Conclusion
In this paper, we estimated the impacts of various municipality-sponsored pronatal policies on fertility in Japan. We were motivated by two questions: how do the self-selected migration decisions of households affect the estimated effects of pronatal policies on fertility, and which pronatal policies are more effective for which types of households? To answer these questions, we developed an empirical model that simultaneously accommodates households' migration and fertility decisions, and estimated the structural parameters of the model using microdata on Japanese households from metropolitan areas, after controlling for self-selected migration decisions. Substantial variation in pronatal policies across municipalities in Japan was used to identify the policy effects empirically.
Our main conclusion is that the self-selection decisions of households may generate substantial upward bias in the estimated impacts of policy on fertility. We also found that, even after controlling for self-selection, some noncash benefit pronatal policies significantly increase the probability of households having children, with the strength of these effects depending on household incomes and birth parity. 
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